Background In addition to cost-effectiveness, national guidelines often include other factors in reimbursement decisions. However, weights attached to these are rarely quantified, thus decisions can depend strongly on decisionmaker preferences. Objective To explore the preferences of policymakers and healthcare professionals involved in the decision-making process for different efficiency and equity attributes of interventions and to analyse cross-country differences. Method Discrete choice experiments (DCEs) were carried out in Austria, Hungary, and Norway with policymakers and other professionals working in the health industry (N = 153 respondents). Interventions were described in terms of different efficiency and equity attributes (severity of disease, target age of the population and willingness to subsidise others, potential number of beneficiaries, individual health benefit, and cost-effectiveness). Parameter estimates from the DCE were used to calculate the probability of choosing a healthcare intervention with different characteristics, and to rank different equity and efficiency attributes according to their importance. Results In all three countries, cost-effectiveness, individual health benefit and severity of the disease were significant and equally important determinants of decisions. All countries show preferences for interventions targeting young and middle aged populations compared to those targeting populations over 60. However, decision-makers in Austria and Hungary show preferences more oriented to efficiency than equity, while those in Norway show equal preferences for equity and efficiency attributes. Conclusion We find that factors other than cost-effectiveness seem to play an equally important role in decisionmaking. We also find evidence of cross-country differences in the weight of efficiency and equity attributes.
Introduction
In most developed countries, reimbursement decisions are based on national guidelines, where cost-effectiveness of interventions (usually measured as the incremental costeffectiveness ratio, ICER) play a central role. However, in real-life reimbursement decisions, factors other than costeffectiveness are also considered in an effort to better reflect societal preferences. Based on an analysis of past reimbursement decisions of the National Institute for Health and Care Excellence (NICE) in the UK, a recent study showed that the actual cost-effectiveness threshold for reimbursement is higher than the stated threshold of £20 K-£30 K per QALY due to other factors entering the decision making process [1] . Attributes such as the potential number of beneficiaries, the severity of disease, and the individual health benefit of the intervention, are specified explicitly in some reimbursement regulations or recommendations [2, 3] . Recently, the WHO has proposed a check-list, namely Priority Setting in Health Care (GPSHealth), for the incorporation of various equity criteria in decision making [4] . However, clear guidance on the relative importance of such factors, and the weights attached to them, are rarely quantified [1, 5] .
In the absence of rational and transparent approaches to priority setting, decisions are partly made based on ad-hoc priority settings [6] [7] [8] [9] . With the preferences of decision makers playing an important role in decisions, several studies have attempted to elicit policy makers' preferences in recent years [10] [11] [12] [13] [14] [15] . The novel aspect of the present paper is a comparative analysis of European countries, which has been missing from the literature.
The aim of this study was to explore and compare preferences of health care actors (policy makers, professionals and researchers) involved in the decision making process for different attributes of health care interventions in Austria, Hungary and Norway. These countries differ in their level of economic development, and in the organisation of their health care systems. Data from OECD Health Data (2014) place Norway and Austria among the countries with the highest health expenditure per capita and health expenditures as a proportion of GDP (Norway 4810 USD PPP and 9.3 % of GDP; Austria 4033 USD PPP and 11.1 % of GDP), whereas Hungary spends much less on health care in both absolute and relative terms (1358 USD PPP and 8.0 % of GDP). Regarding the participation of the public sector, Norway has the most expanded public healthcare system, with 88 % of total healthcare expenditures being public, followed by Austria (76 %) and Hungary (63 %). Furthermore, Norway has a decentralised taxbased national health care system with universal coverage under the responsibility of both municipalities (primary care) and national governance (specialist care), while Austria follows a universal social health insurance (SHI) model similar to that of Hungary's mandatory social health insurance mechanism. However, with respect to financing, Hungary is closer to an NHS model, as health insurance contributions are administered by a single health insurance payer, the Health Insurance Fund Administration (NHIFA).
According to Austrian Social Insurance Law (Allgemeines Sozialversicherungsgesetz, 1955), the reimbursement decisions of the Main Association of Austrian Social Security Institutions and the reimbursement recommendations of the Pharmaceutical Evaluation Board should be based on: (1) a pharmacological analysis (comparison with therapeutic alternatives and perceived degree of innovation), (2) a medical-therapeutic evaluation (target patient group, effectiveness, expected duration and treatment frequency), and (3) economic considerations (including budget impact and PE evidence) [16] . Furthermore, to prescribe drugs that fall in the category of ''subsidised only under certain conditions'', 1 physicians need to receive reimbursement approval from the ''head physician'' of the sickness fund [16, 17] .
In Hungary, reimbursement decisions are made by the NHIFA based on the recommendation of the Health Technology Assessment Committee [3] . Drug-related reimbursement decisions should be based on evidencebased effectiveness and safety, budget impact and costeffectiveness of the intervention, the size and distribution of the target population and the severity of the disease. In 2010, the former Ministry of Health developed an explicit priority scoring system for use by the NHIFA in the evaluation of new hospital medical technologies. The list, described in the decree of Ministry of Health Nr. 28/2010 (released 12 May 2010), includes quantified weights for 15 items classified in six categories 2 [3, 18, 19] . Technologies are eligible for financing if they receive at least 60 points out of a possible 100 and at least 40 % of the achievable points in all six categories. However, the recommendations and results of the appraisals are not publicly available, making it difficult to evaluate whether the official criteria are used consistently during decision making [3, 20] .
In Norway, the Norwegian Patient Rights Act of 2001 identifies three prioritising rules for reimbursement decisions: (1) the severity of the condition (most need first), (2) expected health outcome, and (3) proportionality between need and treatment (using cost-effectiveness analysis) [10] . In 2007, the Council for Quality Improvement and Priority Setting was established with advisory function in issues pertaining to quality and priorities in the health services [10, 21] .
Through a comparative analysis of the three countries, we explored decision maker preferences for different equity and efficiency attributes of health care interventions using a discrete choice experiment (DCE). The DCE enabled us to quantify the weights of different attributes of health care interventions in decision making. The complexity of the DCE reflected the multi-dimensional real life decisions that policy makers face in their daily practice.
Methods
Discrete choice experiment and design DCE is a stated preference method used frequently to value health care programs [22] . Respondents must choose between pairs of hypothetical health care interventions. Based on their choices, one can elicit preferences, predict probabilities of choosing a given intervention, and hence examine the effect that changes in intervention characteristics have on choices. In this study, interventions were described in terms of different efficiency and equity characteristics (i.e. attributes) that were defined in past studies [8, 23, 24] . Attributes were selected through two literature reviews [25, 26] and adaptations proposed in focus groups of health programmers and experts. Use of a standardised and validated framework ensured consistency and cross-country comparability. Equity attributes consisted of the severity of disease (severe, not severe), the target age of the population (young, middle, elderly) and willingness to subsidise others (less or more than 70 % of the costs covered by public resources). Efficiency attributes involved the potential number of beneficiaries (less or more than 100,000), the individual health benefit of the intervention (less or more than 5 years of full health) and the cost-effectiveness of the intervention (cost-effective, not cost-effective with the cost per DALY threshold of one time GDP per capita). 3 The definitions of attributes and attribute levels are presented in Table 1 . Sawtooth Software (http://www.sawtoothsoftware. com/) was used to select 32 alternatives from the full fractional design (96 profiles), which led to 16 pair-wise choices ensuring level balance and near orthogonality.
Data collection
The same type of survey was conducted in all three countries. 4 The questionnaires were translated into the respective native languages (and back translated to verify accuracy) and administered online with potential respondents invited to participate either through personal communication, open invitation emails or snowballing. In all three countries, the following policy makers were primarily targeted: (1) senior staff members at various political and legislative decision making levels, and executives of national research and planning institutions for health care in Austria; (2) policy makers and professionals at national and regional institutions in Hungary 5 ; and (3) senior members of the Norwegian Directorate of Health and senior public health academic officials in Norway. In addition, the target population also involved leaders of individual health care providers, professionals working in the pharmaceutical industry or consultancy field as well as researchers and health care academics, whose opinion is potentially or indirectly considered in reimbursement decisions. For Austria, only direct invites were sent, resulting in a response rate of 15 %. For Hungary (directed open invites with a target of 50 respondents) and Norway (directed open invites and snowballing) make response rate calculation impossible. In total, 153 questionnaires were returned (Austria: 69, Hungary: 52 and Norway: 32), providing a sufficiently large sample for estimation and validity purposes [27] .
Model
DCEs are based on random utility theory. Respondents choose the intervention that maximises their utility, with utility weights attached to the attributes characterising the intervention. Assuming a linear additive utility and extreme value type I errors, conditional logits were estimated [28] in the same way as in previous studies [24] . First, a heteroskedastic conditional logit was fitted to test for the equality of error variances (or scale parameters), in order to ensure comparability of estimated preference weights across the three samples [29] . Second, conditional logit models were estimated separately for the three countries and also for the pooled sample. Observed heterogeneity was included in the models through two-way interactions of all attributes with individual characteristics. The final model specifications were determined through backwards selection (at 0.10 significance level). Third, the significance of unobserved heterogeneity was tested by specifying mixed logits with random normally distributed parameters and by comparing their fit against conditional logit models [30] .
Following the estimation of coefficients, marginal effects of attributes were calculated to allow for meaningful comparisons of preferences across attributes and countries [31] . To examine the efficiency/equity trade-offs present in decision making and to obtain a measure of their magnitude, purely equitable and purely efficient 6 hypothetical interventions were formed and their selection probabilities calculated. Taking the ratio of such probabilities and subtracting 1 provides an efficiency/equity ratio with a natural interpretation (i.e. the percentage increase in utility from choosing an efficient over an equitable intervention) [12] . The three mutually exclusive levels of age of target group necessitate different calculations for each of its levels.
Results
Descriptive statistics for each sample and overall are presented in Table 2 . Correlations between variables were tested. Correlations between most pairs of attributes are zero (or close to it) as the DCE design was developed to ensure level balance and near orthogonality. Regarding correlations between individual socio-economic characteristics (i.e. gender, age, profession), again they were relatively low (i.e. \0.2). As such, multicollinearity would not seem to be a concern for our analysis.
The results from the heteroskedastic logit 7 regression revealed that the assumption of homoscedasticity across the three samples was valid and that separability was therefore possible. Similarly, conditional logit models outperformed mixed logit models according to BIC values.
8 Table 3 presents the conditional logit results, while predicted probabilities and ratios of predicted probabilities are given in Table 4 .
Severity of disease was one of the most important factors (based on marginal effects presented in Table 4 ) in all three countries with interventions targeting severe diseases having increased probabilities of selection by 6.9 % (95 % CI 3.7-10.1), 8.2 % (95 % CI 5.0-11.4) and 12.1 % (95 % CI 5.5-18.6) for Hungary, Austria and Norway, respectively. Interventions targeting young and middle age populations were highly preferred over interventions targeting elderly populations (over 60)-a result that holds across all countries. Compared to the base scenario, interventions targeting populations over 60 were less likely to be chosen by 16.5, 14.0 and 19.0 % in Austria, Hungary and Norway, respectively, while the coefficients for interventions targeting middle aged populations were all statistically nonsignificant. Willingness to subsidise others is significant for Norway, where the high levels of subsidisation have a positive and significant effect of 7.2 %, whereas the corresponding parameter is insignificant for Austria and Hungary.
Regarding efficiency attributes, individual health benefits and cost-effectiveness of interventions strongly influence decisions in all three countries. Marginal effects were 13.7, 8.0, and 8.9 % for Austria, Hungary and Norway, while the corresponding values for cost-effective interventions were 8.1, 8.5, and 6.9 %, respectively. The average effect of the number of potential beneficiaries is positive and significant for Austria (6.8 %), but not significant for Hungary and Norway. 6 Purely equitable and purely efficient interventions are those where all equity attributes are set to 1 (with all efficiency attributes to 0) and those where all efficiency attributes are set to 1 (with all equity attributes to 0), respectively. 7 Results are available from the authors upon request. 8 Results are available from the authors upon request.
Looking at the interactions with individual characteristics (Table 3) , we found significant differences between preferences of different socio-demographic groups. Crosscountry patterns do not emerge with the exception of cost effectiveness having a relatively higher influence on the decisions of researchers compared to those of other Moving onto respondents' occupation, we find significant heterogeneity in preferences. In Hungary, respondents from the pharmaceutical industry and consultancy field value cost-effectiveness, and subsidised interventions targeting high number of potential beneficiaries more than policy makers. Researchers place more weight on severity in Hungary and less weight on willingness to subsidise others in Norway, while healthcare professionals assign less weight to severity than policy makers in Austria. The effect of changing attribute level on the probabilities of choosing a profile is calculated compared to the base scenario, where all attribute levels are set to the mean, while in the alternative scenario, the given attribute level is set to 1, while the others kept at mean. To calculate the equity-efficiency ratio, the probability of choosing the pure efficient scenario (where all efficiency attributes are set to 1 and all equity attributes are set to 0) was compared to the probability of choosing the pure equity scenario (where all efficiency attributes are set to 0 and all equity attributes are set to 1) * Significant variables (P value \0.10)
Regarding the pooled model (last column in Table 3 ), the findings remain the same, with signs and magnitudes largely comparable. The results suggest that preferences are consistent across the countries, while most interaction terms maintain their significance.
The lower half of Table 4 presents the efficiency/equity ratios. Austria and Hungary have a clear preference for efficiency over equity while for Norway the two are almost equally important for healthcare actors. For example, in Austria and Hungary the probability of choosing the ''purely efficient profile'' is 47.7 % and 37.4 % higher than choosing the ''purely equitable profile'' for interventions targeting young populations, while in Norway there is a nonsignificant difference of 7.4 %. The same is true for interventions targeting middle-aged populations. Furthermore, equity seems to be more important when considering interventions for young populations than it is for elderly population in all three countries. The probability of choosing the purely efficient profile compared to the purely equitable profile is higher for interventions targeting elderly populations than for interventions targeting young populations (i.e. 90.4 % vs 47.7 % in Austria, 71.8 % vs 37.4 % in Hungary and 16.9 % vs 7.4 % in Norway). However, the equity/efficiency ratio for the elderly targeting interventions is estimated with a lot of uncertainty implying insignificant differences.
Discussion and conclusions
The need for achieving efficiency gains (either due to scarcity of resources or to control increasing health expenditure) has underlined the need for priority setting even in developed high-income countries. Although national guidelines may recommend considering various attributes during the decision making process, no methodology is currently available to order preferences and help policy makers to choose the interventions that are most highly regarded by society. The weights attached to different intervention attributes are rarely quantified in guidelines, which results in ad-hoc decisions [1, 8] . This paper offers a comparative analysis of efficiency and equity preferences of decision makers from three European countries (Austria, Hungary and Norway) with different health care systems.
European cross-country comparisons have been missing from the literature, with most studies focusing on a single country and league table of interventions [10, 12] . Although different results were obtained for each country in our study, some generalisable results also emerge. Interventions targeting the elderly are favoured less than interventions targeting young and middle-aged populations. Similar conclusions were reached in previous studies focusing on both general population or on policy makers as well, e.g. [8, 33] . Further, for all three countries, equity attributes seem to be more important when considering interventions targeting young populations than interventions targeting the elderly.
Cost-effectiveness, individual health benefit and severity of disease are significant and equally important determinants of decisions, justifying the need for factors other than cost-effectiveness to be taken into account in reimbursement decisions. On the other hand, the size of the target population has a relatively small influence on the choices made, in contrast to priority setting guidelines, which often consider this as an important factor. Willingness to subsidise others was a significant attribute only for Norway, where the share of public financing in total health care expenditure is the highest among the three countries.
Furthermore, there was some heterogeneity in preferences according to the respondents' profession, with policy makers in Hungary and Norway placing lower weight on the cost-effectiveness of an intervention than other healthcare players. Such discrepancies in preferences are important to consider, since they might lead to a lack of consensus in reimbursement decisions.
Finally, we quantified the preference for equity attributes over efficiency amongst healthcare actors. Although more research is needed in this area, significant relationships between health care systems and preferences for efficiency and equity were observed. Austria and Hungary are closer culturally, geographically and in terms of health systems structure and show a preference towards efficiency, whereas Norway, with a tax-based national health care system, displays a balanced preference for both efficiency and equity. Our findings confirm recent Hungarian guidelines that put relatively more weight on attributes considered as 'efficiency attributes' (e.g. incremental costeffectiveness ratio, individual health benefit and size of target patient population together represent 38 % of the maximum attainable score compared to severity of the disease, which represents only the 15 % of the total scores) [3] .
Our study targeted decision makers, i.e. professionals in the health care system, who are involved directly or indirectly in reimbursement decisions. The text of the questionnaire was formulated accordingly. However, several previous studies have shown that policy maker preferences do not necessary reflect the preferences of the general public [34] . It is possible that policy makers have a stronger efficiency orientation than the general population due to a strong cost-effectiveness orientation in policy debates. Although, we found that, even for policy makers, factors other than cost-effectiveness, such as disease severity and individual benefit of interventions, were considered equally in decision making.
Our analysis is not without its limitations. Our samples are potentially not representative of decision makers in the three countries. The aim was to incorporate different health care players who are involved in decision making, but this results in some heterogeneity across the samples. However, systematic variation in underlying preferences was examined by including heterogeneity (by age, sex and occupation) in the model. Secondly, the study population in Hungary did not include healthcare professionals but rather professionals from the pharmaceutical industry and consultancy, which might explain the stronger preferences for efficiency attributes seen in Hungary; the observed differences between countries may be related to this differences in the composition of study population. Small differences in the data collection methods in the three countries (snowball technique in Hungary and Norway vs direct invitations in Austria) might weaken comparability across samples, although formal testing revealed no evidence of heteroscedasticity. It is possible that the use of small samples (relevant for the whole sample, but especially for Norway) might have reduced the statistical power (i.e. the ability to identify relationships that truly exist). However, the problems of low power are relevant only when significant effects cannot be identified, which does not seem to be the case in our study. Lastly, our design required some necessary assumptions of independence, comprehensiveness and exclusiveness of the selected attributes, which might not be satisfied in reallife settings.
In conclusion, it is crucial to explore decision maker preferences, since, in the absence of explicit priority setting guidelines, implicit preferences might strongly influence reimbursement decisions. We find that factors other than cost-effectiveness (e.g. severity of the disease, target age of the population, or the size of the individual health benefit) play an equally important role in decision making. We also find evidence of some cross-country differences in the weight of efficiency and equity attributes. However, further research is needed to compare decision maker preferences with societal preferences.
